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(54) METHOD AND DEVICE FOR CONTROLLING 
MULTI-WINDOW DISPLAY 

(57) Abstract: 

PURPOSE: To provide a device where no number of 
windows generated is linriited by dynamically allocating 
the window identifier. 

CONSTITUTION: A window identification memory 6 is 
used for a clipping memory also. A plotting memory 4 
has a function plotting only in the area of a frame 
memory 5 dealing with the area written with a specified 
value in the window identification memory 6, By a D/A 
converter 7, the image information plotted in the frame 
memory 5 is D/A-converted to display on a display 8. A 
display mode table 9 and two video lookup tables 10, 11 
are incorporated in the D/A converter 7. Sixteen kinds of 
display modes are controlled by the display mode table 
9, and twelve of prescribed display modes are selected 
according to the output of the window identification 
memory 6. Then, the shortage in the window 
identification data is eliminated by allocating at least one 
peculiar window identification data to a window while 
being plotted, and sharing the window identifier to the 
window while not being plotted. 
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Sl^-O- Kl>tc*iJ|? ^T5r ^^1^m<ti-6»^3gifs 

*o 5? >f >^ K i> (csij 0 ^ -c tuT V ^ >- K aisu^ 
\^jt^\:.xmm^m^^fr^'^— k^^»9^x.-5^^^- k 

> Y^^TrMm'^km^^y^^X. 



^mm^^ ^<D^ ^ Y^\cm^^xtL/)^i:^m't^^ 

^^-oY^icm^^x^ixtz^^^ Y^m^^i^^mi^ 
^-ii^ Y^(Dmm^n^>^\.xmt^^ v^m^i:^^]) 

Bo 
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/T-rxi y^m^x f xi^f-m-^id^^-r -5 ^ ^ j: o -c 

y« ^ y ^ffifix-r 6 1 lij^o b-^/ h^Ti^^tc^^ Rjie/^ 
^<D»it^^mt^th. mpLti. immtfi2 4\^y hxhth 
timmcmi e 0 075^^7ri-^mx^^ ^ ^itioo^n 
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[0 0 0 3] ifi^. ^mi^;^ ^ y (Dffife;!)5teTr'5 ^ t 

> Kt^-L-Cg&f^-r^TlT'y >5r— v-g >- • ro^/^^tCi 

icKcPo (BOOKTREEttjEi) ^ LTSetSHTV^ 
10 0 0 41 w^^fi^//5^^^— K^l>>< V K^>¥& 

5^ -O- K 3t J5 ' J y ^ y iS ;t ^ r i: t ;i J: o T ^ m b T V ^ 

[0 0 0 51 igi2(c. :z(D^o^j:^^mm(om^m^^ 

■f-o CPU^7)$J^aIT-caii^:ra^r5'i^2 4li. r>'<>'K 
!>^{4t^^:^^— K^^i^)T. :7u— Apt-^y 2 5(::i 
iii^2 4t*i/h (1 6 0 o:^fe) cDiSM. fc-6v^^i. 2 
4 tr^/ t'tv h^ffi^^fclll^S b'^' h (2 5 6 

fe) Ofim^fr^o K!>SU5iJj?«-=ey 2 etcti, # 

^Srt^^^- K^gaS'J>-=ey 2 6(cfei(if^^:5o 
^28--0^^^, . l^-Y^^ K!>»jgiJ^^y 2 6{cte#rt 
StvfcgftJgiJ^ ([2lTtl4 If !x h). fCiSCT^^^— 
->^/W'2 9^^#fiaSlv. #@j^tc^^jc&-t-'5^^^- K-r 
x^::^7^u-r 2 8±(c^^^fT5 J: 9©J«ii-^o i-/i:b 
1 6 0 0:^fe^fcll2 5 6fe(DV>-ftb(0^^^- K 

^y 2 50 2 4 f 5; ha;^?0 5''b(^8 tT^/ h ^ t*7^::*- • 
jUy^r^y'P'y'—Zf/VZ 0$:^LT^^Lyc2 4 tr?/ h 

[0 0 0 61 ^^fe3^jc&a-r^>^^^— 

^ KOfiRJi: UTIl. 2 4 tr^/ hXlM^cOx^U— 

[0 0 0 71 ^yt. ^-r >- K!>g$jgiJ>^y 2 6 <tlRl^(^ 

»07t^y ^BS:it. wi^$:}fSiiJ^31^£0>> y f>'j/(c 
isE^-f 6^ y !y M'l^^;^^^) 3 3 i: LT^l^ 6 C0^5^ 

^ y f y 3 30F^^x)5i^^cofii$r^i^-r 
^^m^n^^ \^t^y ^ y 2 5 of^so^^JSi® 



[0 0 0 81 t>^:^K^^MU3'J;^^y 3 3 11. ^^l^h*^ 

[0 0 0 91 t^. ±^t(Dm7r:mm<Dm7^&JfJ:m^^m^^^ 

J. D. FOLEY/A. VAN DAM^. ^^^^ 
IR. 1 3 5M;«»^^ 1 3 9M. B3^=3>'t'^-^ffi^, \- 

[0 0 1 01 . 

«^J^rf. 1 liii^C0^^;6^2 4 t'ty 2MOt'^ 

^;Bi-^)LUT<D^©:. IM^S f:?/ hco^'^^ci: 
ilt)co^^^— K;^54|.^t^^^o (8 h/lIij^co,t 
^*t-5®^3ilt):6^'b3l^-C#-5 to^-r^o ) 



KO 1 
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KO 2 
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KO 3 
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KO 4 
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KO 5 
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KO 6 
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KO 7 

^Tj^M 3 
^^•=e— KO 8 
^3^® 3 
^7jk=e— KO 9 

^^ffi 3 

K 1 0 
K 1 1 
K 1 2 
wCOct 1 2 



8 tr^>' hXl tii^. LUT/^L. 
8 ir.iy h/^llj^. LUT 1 . 
8 tf>> h/1 M^, LUT 2. 
8 t*?/ K/llj^. LUT?iL. 

LUT 1 . 
LUT 2. 

LUT 1 , 
LUT 2. 



8 h/l 

8 tTrv v/imm. 

8 If?/ h/'l Mj^. 
8 If h/1 tlj^. 



2 A\i*y h/ imm. LUT/jrU 
2 4 tr:y h/1 Ij^, LUT 1 
2 4 \f y V/imm. LUT2 

^-KO^>^> K^>^l^^(;i^^L<t 9 <h-r6^. 

> K^>IStS'J^^y t>#i®^^yc'9g{6 4 If :y hifi^^lci/j; 

[0 0 1 1 I C(0/cJ^>^|^(0^>>< V Ki^^^^^LJ:^ <t 
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it ;tip $ 6 r ^ 1, -51 |g T S o 
[0 0 13] L^^U. ^ ^> h'^m^i?^^V V 

mm^^^^(o x^^-t^ t\^^o^t t-x^ 

[0014] ^tilcML. 1^ V 

5o y t'>^>/>^y cDir?/ ^^^;&S/^/^V^4§ 

;^^ycostii:L;6^i£:^sicnc-5/ci6. ism^mco^T^ 
[0 0 151 ^^m<D^m'±. i>-i:)^^v^^:^m(Dmm^ 

[0 0 16] 

^yi:. s^^^^v- Ki>itS'Jp<^y(0£jb;/jtcfj?i:rM^¥ 
*^0J^S):^feT$>oT. Bijfa:>-<:/Ki>fSlj5Uy^y 



[0 0 17] /^^b\ 3&fyS:(c:^J«Lyh[>^' V Kl^lC^LT 

[0 0 18] ^/^i. K!>^.T^ 
KJcti^o Tsuta ^ y <D};^micft- Cfc-^ 

'i^H^^iTs ^m^rt^o t'1r^^^>h*^\z-o\,^x^ 

^\^m^^Xhfhfz^ ^iyh'^m^\^^^t^^ 
o^«tc^^£:LTB^ia»>^ >- K!>gifej3iJ;^^y 

»>f^c^fi&lij^£r^T9^v. ^fBr>-r>'Kl>5aj5U;^^y P^cD^ 

^ff ^ >^ u~ A ^ ^ y S®^^ ^ <fi X /c t o-c ^ ^> , 
[0 0 19] 

^^>'h'^mmi^^mmx. mm^xtj:\^^^^>^h'^\c 
[0 0 2 0] ^fc. i>-<^-K!>TOJ7(-^y irifisiibfc^ 

^ y K»^§icj5U;^^y i: 
^ y :xf ^^^;'^y co^*-$r#R^L. KOi|yj^ 
xa^ ^ V K^mS'j^ ^ y co;^$r^R8-r-5 C i: tc J: o 

[0 0 2 1 ] ;^^^^^;:J:^^t^. ^ ^ >^ h'^m^\^<r>m^ 
fj:P\^X^rf^ ZtlcX^X. ±^X^i>^ ^ > h'^<D 
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[0 0 2 2] 

[00 23J mw-x^^micx^^Trrn'm^nn-r^fz 

A/jrif^rHnt-^o :i^^y3(cll, ^xE-f-^T^-^/i- 
P (18. 2 4. 3 4. 4 0) Srteifrt-r^o 4 

;^^y5li. l®^;65 2 4 b'^y ^ >^ K ^> gi^ij ^ ^ 

y Iil]ij^;^f54 ^-5/ h(7?^$>Srl^ot0^i-5o ^ 

K!>Basup*^y ettiJ' y 5/ tfv-^y^y ^ bTt>ftJffi-r 

U L fc-r ^ - v?if « ^y'i^^ /\^t^ hr^u >/ft 

ife^Tli." Kt"— ://W9 i:. 2o(Dt-7^::*- • yu 

^yi^Tv/ZfT—zfji^l 0.11 ^^F^;8|-r6o :*:|IJfe0iJ 

KiJ??SJ3'Jp<^y 6cDm;'3*cjSCT. :^ 
T*C^-ri 2co^^^— K^^^-ct5to^-r^>o 

[0 0 2 4] ^^-^—KO 1 : 8 \i* hXlMm. 

*^^-K0 2: sy^^hyimm. luti. 
1 

K0 3: 8 t*^^ h/llij^. LUT2. 

1 

^^^-K0 4: 8 tr-;/ h/l®^. LUT/J^b. 
2 

K05: 8^-^/^/1111^. LUTI. 

2 

^^^-K0 6: S}^'>yhyimm. LUT2. 
2 

^^^-K0 7: 8 f h/liSI^. LUT/^b. 
i^^cS 3 

^^^-K0 8: S\^>yhyimm. LUTI. 
^Tj^W 3 

K09: Btr^y hyim^. lut2. 

^^ffi 3 

Kl 0 : 2 4 t'y hy'imm. LUT/j^ b 



Kl 1 : 2 4 t-^y h/1®^. LUT 1 
^^^-Kl2: 2 4 t:*^^' h/l®3R. LUT 2 
E13 (a) , (b) II. Kt^— ://i-9 

trx;?^ • /u^^/iJ^T^/T'-T^— (LUT) 10 (^fc 
(ill) (OMri^m^^i^tzhco-x^^^o 
[0 0 2 5] (§13 (a) IC:fcV>T. Kt^ — >^/l- 

9li. >- Ki>?tS'J;^^y 604 tr^' htii;fj{;ii?)^t 
1 6f@cD^>' h y ^^^o„ ifrji^' h y (cli. 1 
tH^cOt'-;/ h» (8 t*^/ h^yc:li2 4 f^/ 12^. 

1 iii^8 t'^^ hco^'g'j;i3c55)'to^^^:y:7T«0 9^^^-t* 
^)ffiC0#-^ (1 — 3) 1 3 ^. b'T^:^ • /U^/-^ 
r :y>^-r-7'/U(^## (1 ^ytli2) 14i:^'i=3S-r 
5o 1 11^2 4 t'^y hoS-a-, BNO 1 3JCIl«?llx.lf0 
^^*&*^b. /w^/^r >:y7^7^-://^^ftfflb/jrv^^'&. L 
NOl 4ICll«?!l;t(^0^:feij(A-t-5. Ig|O01J-eit. 

— Kf"— y/v-ScO^^- h y Oil. I®^24ir5/h. L 

UT/£b(DS>g^-cfct?. ±is^^-=e- K 1 0 ic^]^:;-^ 

6o^>^hyilix 111^8 t'^/ hco^^® 1. LUT 
l^i^mi-^m^-Ch\). _bfe^^^- KO 2lc:^^£;;b 

TV^^), Ji>'Ky2li. 1 ®^8 t':y ho^^® 3, L 

UT2^^^i-^,^^Tfe»9. ±fa^^^- K 9 (ci^tft;: 
bTV>5o wCO^^^— Kt^— y/U9-v.cO-r— ^COS^ 
iZ.^. :J3J:U^H^l;iov>Ttl^]t^-r'5o 

[0 0 2 6] El 3 (b) ICioV^T. if'f:i-'/i^y^ry 
:/7^— Oil. 2 5 6<@(?:>:3i>' h y $rl^*ib. S^*-y 

hcDA;^lC^br. 5^ (1 5) . «^ (1 6) . W (1 
7) ^^x-^ix8 \i'y hott2 4 

[0027] 04. 05 11. rDir5/lM±-eS&f^-r5 
r> ^ >- K r> 5^ A ^ 5 1^ S r 5 7^ - y /u ^ ^ b t O 
T3b»9. CCD^-://H?ll^>^y 3lcfe#j^$^x-5, 

[0 0 2 8] El 411. y'i^^/V^/r'tx^^^^^cD^ 
K^t^S-t-5/cJ^)0^^^— K^Hx— y/H 8 
CO— fiaj^^-To rcOT"— y/H 8 II. 113 (a) (c^b 

^^V-hyi;!!!. REFl 9. ^^^-K (D I S 
PLAY MODE) ^i5i:tFOWNER 2 3^*&iiirt-r 
5o REFl 911. CCDai^- h y LT^^^!>^ >- 

K!>0©:$r^i-, DISPLAY MOD Ell. 

— Ky^ — ://l-9 i:lR]^cODE PTH 2 0, BN021, 
LN0 2 2^^tj>'.C^o OWNER 2 3l;ill. Z<D^'^ h 

2 11. Ji^IiJ^ bT^^^— KT^—T^'/ug i:(^bfil^*&ifrt 

DE PTH 2 0cofii[;>5 "0" <D t ^ . ^<D^7jk 

Kon:^^ h y ii:^' y y^*>''^<otzi^{zfz:\'f^m^th 

X\^^^Zt^7jk't\><Ot-t^o ifc. REFl 9. OW 
NER2 3 <D^n^iv<OV}mm\t. "0-* i: '--l" 

h y ^fe^bT^^^!^^^- KtJ^/jrb) ^i" 

60 
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10 0 2 9] :^mmmv\t. Z (D^^^- h^^mr—^ 
ir^o REF 1 9o??ffi;!i^e5ti^b;&^?tJ:^(;i. loo 

[0 0 3 01 05 (a) ^l^h*^m'^'r — -:fjV2 
4. Wim (b) ^>'¥^<D^ V ^yM-l^ifmrn^^fsH 
i-^>^ y :y f>>/^m7^ — ://U3 4. 1^13 (c) limffi 

[0 0 3 1 ] (US (a) (c^BV^r. ^ ^l^Y^^my'— 

X) co3sysf»t^^^hy ^£r«pOo 5^ll^fe0y^c^ov^T. z(o 

^fhfz^ ^l^Y^(D^^ttl:^. FLAG 2 5 II. ^(D 

"O" (Dt^^^m. "1" (Oi: tfiJ^-CS^. "2" 

cO^*iE;65t»J^TibixTV>5C ir ^r^-To BORDER 2 
6li. ^-Y >- Kr>co^#CQ*i$rlij^(^^{4-e^-r, CL 
I P 2 7tj:. W/^-r^^ y f :/>rW3 4(D 

S^i-^a:^^ h ycD5feII#-§-^fei?j^U. NCL IP28 

>- K r> ^m.^<D^m(o^-^ t mm, l r ^ a ^ fci^>-T?fc 

5o DWI D2 9 irCWI D3 Oli. ^ Y t^m^^l:^ 
^y 6(0®*SSrS'JSTfc^#Or>H'>' Ki^BU^'J^^^m 
L. DWID2 9I1^^^ i^M) ^ ^l^Y^<D^ 4> 

CWI D3 0I±^ y 5/ 1*>';/^ (r^Ofl) 
^''<^^K5^0^^<f>'K^'SS!3UT-^fe#rt-t--5c BORDE 
R2 6(Dfil7J5 {^miiXS) (Oh^\t. DWID2 

9 ^ CW I D 3 0 ^ S 3 1 - 3 3 II. 

[0 0 3 2] US (b) lCi5V>T. ^ y ;y f>'>?"^li7^ 

— :/yi-3 4ii!>-o Ki^cDiJ' y f^-^^j^^y ^ htfl 

ig-Cl^Sb. ^ y :y f >'>/«?^co&±p^OXYM:^ (X 
1M^3 5. Y1J^^,3 6) h-^Tm(Oy.Ymm. (X 2 
J^^3 7. Y2J^^3 8) . ifeit^lpJDt^^VKrX^J!^^ 
^ y 5/ t->ir^?^cO#-^$r^i-7}f^>':5^ (NEXT) 3 
9T«fi£$H5o ttlxEcDi: 9lc. ^ y 2/ f^'i/^gJI^oy 

J—Zf/i^2 4C0CL I P 2 7l;i^#ft-r'5o 

[0 0 3 3] ft:lC. IiI6^-<bia8^#fiSLT. 
^M^JIdio(t^^^^^J^<D^sJiS^)<IICoV>r^^-r5o 

[0 0 3 4] msnmi^fj:^ ^ Y^<D±^mc^ ^<0 
-< Y ^ > Y ^m.%^i^^m^x ^^m^7j<]^tL 
t^co-cfco. m7\±^^>Y^m3n^ii'^^^^\^i^m'^<o 



gS^(J y y ^^^K^IC O U ^ T ^ U T V ^ -5 . 

[0 0 3 5] ^'<>Y^<D±^ma't^ -^-ft^-O-Kl^ 
l^il7^-:/7U2 4 (135) OFLAG2 5^5 "0" (Doc 
>^hy^fiL. ^<0^(^;i^^^ h y COF L AG 2 5 ^ 

" 1 " l-Mi&f BORDER26, CLIP27, N 
CLIP2 80^^. ^X.-a±^'t^^^>Y^<D^7jk 

K^3 1 -3 sid^^-f-^c ^y-Y^mn^ 

[0 0 3 6] E16^c:ioU^T. :/yn 
B(D\ Qm<0=^> h y <D^»^^ibREF 1 9 0flt;55 "o" 

h y (4 1), REF 1 9^5 "0" /.C<b 

t^, -tt^^^^hyii^^^Orn^^hyT^^^wirTjii^^^ 
^►o ^ZX. -^rCO^ii >- h y (DREF 1 9CDfi|^ "1" 

(;icO:i:>^hy§:fiji9^xyh5^^ VK!^^;J5i) (cL. 
OWNER 2 Sm^^Lfc!?'^ :/ K!>0#-§-^^;£-t--5 
i:<^:t>lc. Ko^@ 2 0-^2 2lc, mS(D^^ 

>- K5^t=gi7^-:/yu2 4co^g 3 1—3 Z tWWl^^^Wi 
(4 6) e »:(dx ^^^—Y^m'r—-y;\^l 8 0 

yugp^^nv h yo^^^— K (12 — 14) ^i^^tcM 
(4 7) , ^^ic, ^jsSL^e^.^^'Kl^co^fi^^ 
-g-a^fci!^ y f^-^r^igl^ (ElSOi?^ y -> t^:/>r'i^ll7"— 
::?'/^'lc<t I9^^^>) lcUfc;^SoX. ^-O- Ki>gtJ3iJ>^ 
ye^. Kl^Sv"— ://U2 4 0^^Mi^LyS:3i 

>^v'j<om^<om i-rt^i^^^^^^Ym^]^) xm^m 

■f- (4 8) . 

[0 0 3 7] AQjS4 2 ICioVNT. 5j^MfficO:i:^^ h y 
V>:®'g^li. :3^^-f-5'^^-<>' K!>0^^^- K (3 1-3 
3) Kl'M'T— Bco^^qe— K (2 0 

-2 2) ^^--E:-t-5^>^hy^a-t- (4 3) o 

h y (44) . ycoREF 

1 9cofli[|c "1" ^limi., ^co^Vh y(D#-^^!>^ 

-Sc^^^nv-hy^s^v^^-^ll, ^7cl::^ft^cD:ii>' h 

y ^?ii<^i-5/^4^>i::. El7tc^-r*^l^^j^l^||^f-r^)o 
[0 0 3 8] Igl6o^^#)^l(d^o^/^T. ^^i^Y^izm 

K^^Xhivf:L^^>^Y^m^llFt\^X(D. ^^-^^ 

:/yU2 4CDDWI D 2 9 IC^feiJrt ^ ix-So 
[0 0 3 9] El 7co^S#«lico^/^TIft^i-5o 

|g|7li, iE16 0ifiS4 Sd^^SU ^/t^^-K^Ht^- 

[0 0 4 01 EI 7 iCi^V^T. K'TSt"— yyu 1 

8CDif37!i^^). ]) y\l'>^<D^\Z^m^ixX^^^^:I^>h 
V (DE PTH 2 0(Dm^ "0" ) ^g-f- (4 9) . C 

oiiiig4 9ii. wto.tp/jrjcv'hyitmrffse/n^ixri^ 



(7) 



9 5 16 9 



^> hvf>^^h^^ (5 1). coinv hv^. ^m^(D 

<Dffi^ "2" ^^"b "1" tCi-^ (5 1), ^115 1 -C 

II. f^^tc. cwiDsocofg:^ "-1" td^-s, 

•'-l" t±M^ K^7f|^^glJ^^^frJt)^T^;^t-r^/^ 

(DWID2 9) ^#^^i^/j:V^^ y tr-V-^r 

m^^m^m-r (5 2). o CHti. i!^ y 5/ b:'^^>/ffiOl> 

[004 11 ^ ^):y b-^-^/cD^^o^^- h y fy^fm^\t 
(50) . K^St"— y/ui 8C>tf ;6^e>. I^C 

K^fiForO^ h y co^ia^g-t- (5 3) o r^^V- h 

^'cCSe SUtULyt^v h y o;fIcD5> ib. loc^m^^hy 
$r^&03i>- h y -.;|a;^^5itf d ^ l^:<t 19 . K'f 311 

T—^/vi B\:L^^m<D=^> V y i£rf^t?ffl-r (5 4) , 

:i05*c^^<i; ufc^>' hy ^^lii^^-e^ffiUT 

I D 2 9^#fi^i-^r ^tcj; i^SUffiU. ^ODWID 
y (^>>r Ki>eKj?im (5 5) . 1^ 

fz^ y 5/t:^^-:r^«c-C^t)S-r (5 6) . 
[0 0 4 2] »:tcE]8(c^Lyt^il#)^gt;:ov>THft?^f 

'>'^> K»:>^^CURRENT__WI NDOW4 0 "Clg^ 
^tU7t!>-<>' Kt>^«Llti^^•^ (5 7) . ^(O^^^h* 

^m^-^^-t^. ^u</^ttHri, ^^5 8 ^^ib^&^e 

BORDER 2 6l;iJ: fr}i|£iJ^L (5 8) . 
»-*ffiT»^^>/t*!)^li5 9;5^'b^3S6 4 ^H^f-r^o ^ 

10 0 4 3] ^^(Omt^ "0*^ (Di tii 

(58) , > K!>S^3lx — yyu2 4 60DW I D 2 9 



#R3b. S'J^TbixTV^5i>-<>' K!>o?S:^5io (RE 
F 1 9^5 "1" ) fi:t^\l (5 9) . y 5't:^:/>^(;Hgffl 
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